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Figure 11.6—Area of Review basemap showing the location of the Project wells: Injector 1, Monitor 1, and 
the Strat 1 and existing artificial penetrations in the mapped area, including oil and gas wells, water wells, 
and mines.  
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Response Actions 


• Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c).  


• Determine the severity of the event, based on the information available, within 24 hours of 
notification. 


Major or Serious Emergency 
1. Initiate shutdown plan. 


a. Shut in well (close flow valve). 
b. Vent CO2 from surface facilities. 
c. Limit access to wellhead to authorized personnel only. 


2. Communicate with Four Corners Carbon personnel and local authorities to initiate 
evacuation plans, as necessary. 


3. Monitor well pressure, temperature, and annulus pressure to verify integrity loss and 
determine the cause and extent of failure; identify and implement appropriate remedial 
actions to repair damage to the well (in consultation with the UIC Program Director). 


4. If contamination is detected, identify and implement appropriate remedial actions (in 
consultation with the UIC Program Director). 


Minor Emergency 
1. Conduct assessment to determine whether there has been a loss of mechanical integrity. 
2. If there has been a loss of mechanical integrity, initiate shutdown plan. 


a. Shut in well (close flow valve). 
b. Vent CO2 from surface facilities. 


3. Reset automatic shutdown devices. 
4. Monitor well pressure, temperature, and annulus pressure to verify integrity loss and 


determine the cause and extent of failure; identify and, if necessary, implement appropriate 
remedial actions (in consultation with the UIC Program Director). 


11.5.2 Injection Well Monitoring Equipment Failure 


During the pre-injection and injection phases, the failure of monitoring equipment for wellhead 
pressure, temperature, and/or annulus pressure may indicate a problem with the injection well that 
could endanger USDWs. Pressure and temperature gauges will be continuously monitored, and 
the well’s Supervisory Control and Data Acquisition (SCADA) system will alert personnel of any 
monitoring equipment failure. 


Response Actions  


• Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c).  
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• Determine the severity of the event, based on the information available, within 24 hours of 
notification. 


Major or Serious Emergency 


1. Initiate shutdown plan. 
a. Shut in well (close flow valve). 
b. Vent CO2 from surface facilities. 
c. Limit access to wellhead to authorized personnel only. 


2. Communicate with Four Corners Carbon personnel and local authorities to initiate 
evacuation plans, as necessary. 


3. Monitor well pressure, temperature, and annulus pressure to determine the cause and extent 
of failure. 


4. Identify and, if necessary, implement appropriate remedial actions (in consultation with the 
UIC Program Director). 


Minor Emergency 


1. Conduct assessment to determine whether there has been a loss of mechanical integrity.  
2. If there has been a loss of mechanical integrity, initiate shutdown plan. 


a. Shut in well (close flow valve). 
b. Vent CO2 from surface facilities. 


3. Reset or repair automatic shutdown devices. 
4. Monitor well pressure, temperature, and annulus pressure to determine the cause and extent 


of failure. 
5. Identify and, if necessary, implement appropriate remedial actions (in consultation with the 


UIC Program Director). 
Avoidance Measures 
According to the Testing and Monitoring Plan, all monitoring equipment will be calibrated as 
required or, at a minimum, at a frequency recommended by the manufacturer. This will ensure that 
all shut-off devices, automatic alarms, and surface shut-off systems will work within planned 
operational limits and will shut-in when injection or annulus pressures exceed limits to prevent 
fracturing of the confining zone or damaging the well. 
Detection Methods 
According to the Testing and Monitoring Plan, well pressure, temperature, and annulus pressure 
will be monitored continuously.  
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11.5.3 Potential Brine or CO2 Leakage to USDW or the Surface 


During the pre-injection, injection, and post-injection phases, elevated concentrations of indicator 
parameter(s) in groundwater sample(s) or other evidence of fluid (brine) or CO2 leakage into a 
USDW. Analysis of data from the monitoring wells plus the proposed groundwater and soil 
monitoring systems, per the Testing and Monitoring Plan, will indicate the release of CO2 of the 
injection interval. 


If measurements indicate the risk of CO2 leakage, injection operations will cease until the root 
cause is identified.  


Response Actions 


• Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c).  


• Determine the severity of the event, based on the information available, within 24 hours of 
notification. 


For all Major, Serious, or Minor Emergencies 


1. Initiate shutdown plan. 
a. Shut in well (close flow valve). 
b. Vent CO2 from surface facilities. 


2. Collect a confirmation sample(s) of groundwater and analyze for indicator parameters. 
Potential indictors are listed in the approved Testing and Monitoring Plan. 


3. If the presence of indicator parameters is confirmed, develop (in consultation with the UIC 
Program Director) a case-specific work plan to:  
a. Install additional groundwater monitoring points near the affected groundwater well(s) 


to delineate the extent of impact; and 
b. Remediate unacceptable impacts to the affected USDW. 


4. Arrange for an alternate potable water supply, if the USDW was utilized and the emergency 
caused the drinking water to exceed drinking water standards. 


5. Proceed with efforts to remediate USDW to mitigate any unsafe conditions (e.g., install 
system to intercept/extract brine or CO2 or pump and treat to aerate CO2 rich water). 


6. Continue groundwater remediation and monitoring on a frequent basis (frequency to be 
determined by Four Corners Carbon and the UIC Program Director) until unacceptable 
adverse USDW impact has been fully addressed. 


7. If CO2 is released to the surface in excess of predetermined parameters, an evacuation plan 
will be initiated.  


Avoidance Measures 
All injection parameters will be adhered to and not exceeded and as per the testing and monitoring 
plan, all monitoring equipment will be calibrated as required or, at a minimum, at a frequency 
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recommended by the manufacturer. This will ensure that all shut-off devices, automatic alarms, 
and surface shut-off systems will work within planned operational limits and will shut-in when 
injection or annulus pressures exceed limits to prevent fracturing of the confining zone or 
damaging the well. 
Detection Methods 
According to the Testing and Monitoring Plan, well pressure, temperature, and annulus pressure 
will be monitored continuously.  
11.5.4 Natural Disaster 


During all phases of the Project, well problems (integrity loss, leakage, or malfunction) may arise 
as a result of a natural disaster affecting the normal operation of the injection well. An earthquake 
may disturb surface and/or subsurface facilities; and weather-related disasters (e.g., tornado or 
lightning strike) may affect surface facilities. 


If a natural disaster occurs that affects normal operation of the injection well, perform the 
following: 


Response Actions 


• Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c).  


• Determine the severity of the event, based on the information available, within 24 hours of 
notification. 


Major or Serious Emergency 


1. Initiate shutdown plan.  
a. Shut in well (close flow valve). 
b. Vent CO2 from surface facilities. 
c. Limit access to wellhead to authorized personnel only. 


2. Communicate with Four Corners Carbon personnel and local authorities to initiate 
evacuation plans, as necessary. 


3. Monitor well pressure, temperature, and annulus pressure continuously to verify well status 
and determine the cause and extent of any failure. 


4. Determine if any leaks to ground water or surface water occurred. 
5. If contamination or endangerment is detected, identify and implement appropriate remedial 


actions (in consultation with the UIC Program Director). 
Minor Emergency 


1. Conduct assessment to determine whether there has been a loss of mechanical integrity. 
2. If mechanical integrity is lost, initiate shutdown plan.  


a. Shut in well (close flow valve). 
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Figure 11.9—Locations and strikes of the   
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To monitor the area for seismicity, Four Corners Carbon will install a  
 in the characterization and monitoring well (Monitor 1), and a series of 


three component seismometers at the surface. Seismometers will be installed near the  
while others will surround the AoR, providing complete monitoring coverage of the area of 
interest. The seismometers will be installed within the region of interest to monitor before, during, 
and after injection of CO2. Based on quarterly analysis of the monitoring data, observed level of 
seismic activity, and local reporting of felt events, the site will be assigned an operating state 
(Table 11.4). The operating state is determined using threshold criteria which correspond to the 
site’s potential risk and level of seismic activity. The operating state provides operating personnel 
information regarding the potential risk of further seismic activity and guides them through a series 
of response actions. 
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Four Corners Carbon will use an Incident Command System (ICS) response structure (Figure 
11.10) when an emergency event has been detected. This structure identifies the individuals 
designated as team members and the responsibilities required. 


    
Figure 11.10—Incident command system response structure. 


  
Incident Commander: is responsible for managing emergency events and will coordinate 
emergency response activities. The Incident Commander must be fully briefed and have a written 
delegation of authority. Initially, assigning tactical resources and overseeing operations will be 
under the direct supervision of the Incident Commander.  
  
The Incident Commander is responsible for ensuring incident safety, providing information 
services to internal and external stakeholders, and establishing and maintaining liaison with other 
agencies participating in the incident. These responsibilities include the following:   
  


• Meet with the Site Safety and On-Site Coordinators for a briefing on the situation and 
current activities of on-site personnel;  


• Work on-scene with state and federal officials in a support and advisory role;  
• Prepare for post-emergency operations to make repairs and return the facility to service;   
• Conduct containment and cleanup operations to minimize personnel and community 


exposure; and    
• Communicate with the media.   


 


Site Safety Coordinator: ensures site, public, and employee safety; establishes the site safety 
plan; coordinates environmental response; maintains contact with the area/region Environmental, 
Health and Safety (EHS) Project Manager and other EHS personnel as required; and maintains 
contact with local, state, and Federal emergency response organizations or other agencies as 
necessary. 


On-Site Coordinator: manages on-site activities. 


Logistics/Planning Coordinator: obtains the necessary response equipment, materials, 
contractors, other company personnel. 
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Financial/Administration Coordinator: arranges for humanitarian assistance, lodging, meals, 
and manages purchase orders, contracts. 


Equipment 
Equipment needed in the event of an emergency and remedial response will vary, depending on 
the triggering emergency event. Response actions (cessation of injection, well shut-in, and 
evacuation) will generally not require specialized equipment to implement. Where specialized 
equipment (such as a drilling rig or logging equipment) is required Four Corners Carbon shall be 
responsible for its procurement. 


Four Corners Carbon will coordinate with local and county personnel to discuss the ERRP and 
coordinate response actions, including annual drills.  


11.7 Emergency Communications Plan 


In consultation with the UIC Program Director, Four Corners Carbon will communicate with the 
public about any event which requires an emergency response to ensure that the public understands 
what happened and whether or not there are any environmental or safety implications. The amount 
of information, timing, and communications method(s) will be appropriate to the event, its 
severity, whether any impacts to drinking water or other environmental resources occurred, any 
impacts to the surrounding community, and their awareness of the event.  


Four Corners Carbon will describe what happened, any impacts to the environment or other local 
resources, how the event was investigated, what responses were taken, and the status of the 
response. For responses that occur over the long-term (e.g., ongoing cleanups), Four Corners 
Carbon will provide periodic updates on the progress of the response action(s). 


Four Corners Carbon will communicate with entities who may need to be informed about or act in 
response to the event, including local water systems, CO2 source(s) and pipeline operators, 
landowners, and Regional Response Teams (as part of the National Response Team). 


11.8 Plan Review 


This ERRP shall be reviewed: 


• At least once every five years following its approval by the permitting agency; 


• Within one year of an AoR reevaluation; 


• Within a prescribed period (to be determined by the permitting agency) following any 
significant changes to the injection process or the injection facility, or an emergency event; 
or  


• As required by the permitting agency.  
If the review indicates that no amendments to the ERRP are necessary, Four Corners Carbon will 
provide the permitting agency with the documentation supporting the “no amendment necessary” 
determination. If the review indicates that amendments to the ERRP are necessary, amendments 
shall be made and submitted to the permitting agency within six months following an event that 
initiates the ERRP review procedure. 
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11.9 Staff Training and Exercise Procedures 


Four Corners Carbon will integrate the ERRP into the plant specific standard operating procedures 
and training program as described in the SOP entitled 180.60.ENV.130 “Environmental Training, 
Awareness and Competence.” Periodic training will be provided, not less than annually, to well 
operators, plant safety and environmental personnel, the plant manager, plant superintendent, and 
corporate communications. The training plan will document that the above listed personnel have 
been trained and possess the required skills to perform their relevant emergency response activities 
described in the ERRP. 
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compared to initial simulations and inform if modifications to the static or dynamic models are 
warranted (CFR §146.90[g], §146.93[b]). The pressure front would be monitored with pressure 
gauges in the monitoring well(s) in the injection zone. If required, sites would be selected for soil 
gas monitoring to provide additional information that isolated leakage may be occurring and 
escaping detection via other methods. Table 8.1 provides a summary of the monitoring program, 
target, and frequency of data collection. 
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Figure 8.1—Monitoring well network. 
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8.8 Carbon Dioxide Plume and Pressure Front Tracking 


Four Corners Carbon will employ direct and indirect methods to track the extent of the CO2 plume 
and the presence or absence of elevated pressure during the operation period to meet the 
requirements of 40 CFR 146.90(g). Monitor 1 will be used for monitoring pressure front and plume 
growth within the AoR.  


8.8.1 Plume Monitoring Location and Frequency 


Table 8.8 presents the methods that Four Corners Carbon will use to monitor the position of the 
CO2 plume over time, including the activities, locations, and frequencies Four Corners Carbon will 
employ. The parameters to be analyzed as part of fluid sampling in the injection zone and 
associated analytical methods are presented in Table 8.9. 


Quality assurance procedures for these methods are presented in Section 8.9 of the QASP. 
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EPA Method 150.33—A bench-top, portable, or continuous monitoring pH meter is used to 
measure the pH of drinking water using pH probes that include, but are not limited to, glass 
electrodes in combination with a reference potential, ion-selective field-effect transistor (ISFET) 
electrodes in combination with a reference potential, combination electrodes, and molecular 
sensors. Calibration and calibration verification can be performed directly or indirectly. Direct 
calibration and calibration verification involve measurement of reference pH buffers with the 
instrumentation. Alternatively, continuous monitoring pH meters may be calibrated or verified 
indirectly by using a grab sample from the sample stream and measuring the pH of the grab sample 
with a calibrated bench-top or portable pH meter. The continuous monitoring analyzer accuracy is 
verified or adjusted based on results from grab sample analyses. 


EPA Method 300.04—A small volume of sample, typically 2-3 mL, is introduced into an ion 
chromatograph. The anions of interest are separated and measured, using a system comprised of a 
guard column, analytical column, suppressor device, and conductivity detector.  


EPA Method 6010B5—This method describes multi-elemental determinations by ICP-AES using 
sequential or simultaneous optical systems and axial or radial viewing of the plasma. The 
instrument measures characteristic emission spectra by optical spectrometry. Samples are 
nebulized and the resulting aerosol is transported to the plasma torch. Element-specific emission 
spectra are produced by a radio-frequency inductively coupled plasma. The spectra are dispersed 
by a grating spectrometer, and the intensities of the emission lines are monitored by photosensitive 
devices. Background correction is required for trace element determination. Background must be 
measured adjacent to analyte lines on samples during analysis. The position selected for the 
background-intensity measurement, on either or both sides of the analytical line, will be 
determined by the complexity of the spectrum adjacent to the analyte line. In one mode of analysis 
the position used should be as free as possible from spectral interference and should reflect the 
same change in background intensity as occurs at the analyte wavelength measured. Background 
correction is not required in cases of line broadening where a background correction measurement 
would actually degrade the analytical result. The possibility of additional interferences named in 
Section 3.0 should also be recognized and appropriate corrections made; tests for their presence 
are described in Section 8.5. Alternatively, users may choose multivariate calibration methods. In 
this case, point selections for background correction are superfluous since whole spectral regions 
are processed. 


 


 


3 https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P100SFNI.txt 
5 https://www.epa.gov/sites/default/files/2015-08/documents/method_300-0_rev_2-1_1993.pdf 
6 https://www.epa.gov/sites/default/files/documents/6010b.pdf 
7 https://www.nemi.gov/methods/method_summary/9694/ 
4 https://www.epa.gov/sites/default/files/2015-08/documents/method_300-0_rev_2-1_1993.pdf 
5 https://www.epa.gov/sites/default/files/documents/6010b.pdf 
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EPA Method SM2320B6—Hydroxyl ions present in a sample as a result of dissociation or 
hydrolysis of solutes react with additions of standard acid. Alkalinity thus depends on the end-
point pH used. 


8.8.3 Pressure-Front Monitoring Location and Frequency 


Table 8.10 presents the methods that Four Corners Carbon will use to monitor the position of the 
pressure front over time, including the activities, locations, and frequencies Four Corners Carbon 
will employ.  


Quality assurance procedures for these methods are presented in the QASP (Section 8.9). 


8.8.4 Pressure-Front Monitoring Details 


If deemed necessary by the UIC Program Director, Four Corners Carbon will develop a grid of 
sample stations and a baseline sampling program to reference routinely gathered samples against 
in order to detect any loss of containment of the plume.


 


 


6 https://www.nemi.gov/methods/method_summary/9694/ 
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QUALITY ASSURANCE AND SURVEILLANCE PLAN 


40 CFR 146.90(k) 
 


Four Corners Carbon Storage, LLC – Injector 1 


Facility Information 


Facility name:  San Juan Basin, New Mexico Carbon Sequestration Project 
Injector 1 


Facility contacts:  Kyle Quackenbush | Segment President – Liquids  
Four Corners Carbon Storage, LLC 
370 Van Gordon Street 
kyle.quackenbush@tallgrass.com 
 
Kevin Bush | Director Subsurface 
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kevin.bush@tallgrass.com 
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TITLE AND APPROVAL SHEET  


The Quality Assurance and Surveillance Plan (QASP) will be developed as details of the facility are 
finalized, including, but not limited to surface and sub-surface equipment and infrastructure, details of 
instrumentation, sampling and analytical procedures, organizational structure and personnel, and record 
keeping.  


This QASP is approved for use and implementation at San Juan Basin, New Mexico Carbon Sequestration 
Project, Injector 1.  


The signatures below denote the approval of this document and intend to abide by the procedures outlined 
within. 


 


 


 


Signature  


Kyle Quackenbush  


Segment President  
 


 


Date 


Signature 


Katy Larson  


UIC Coordinator 
 


Date 
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8 TESTING AND MONITORING PLAN (CONT.) 


8.9 Quality Assurance and Surveillance Plan 


A. PROJECT MANAGEMENT 


A.1. Project/Task Organization 


A.1.a. Key Individuals and Responsibilities 
Four Corners Carbon Project Managers will lead the Project with testing and monitoring activities shared 
among the Four Corners Carbon staff. The Project is divided into five subcategories: 


• Groundwater Monitoring Well Logging 
• Mechanical Integrity Testing (MIT) 
• Pressure/Temperature Monitoring 
• Carbon Dioxide (CO2) Stream Analysis 
• Geophysical Monitoring 


A.1.b. Independence from Project Quality Assurance Manager and Data Gathering 
The Testing and Monitoring Plan data is analyzed, processed, or witnessed by independent third parties 
outside the Project management structure. 


A.1.c. Quality Assurance Project Plan Responsibility 
Four Corners Carbon is responsible for maintaining and periodically distributing an official approved 
Quality Assurance (QA) Project Plan. Four Corners Carbon will periodically review this QASP and will 
consult with the U.S. Environmental Protection Agency (EPA) if changes to the plan are warranted.  


A.1.d. Organizational Chart for Key Project Personnel 
The Project organizational structure is provided in Figure 8.9.1. Four Corners Carbon will provide the 
Program Director a contact list of individuals fulfilling these roles.
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Figure 8.9.1—Project organization structure. 


 


A.2. Project Definition/Background 


A.2.a. Reasoning 
Four Corners Carbon proposes drilling and completing a carbon sequestration injection well (Injector 1) 
and monitoring well (Monitor 1) for the safe sequestration of carbon dioxide (the “Project”)  


 Strat 12 is 
utilized as the project characterization well. The Four Corners Project monitoring, verification, and 
accounting (MVA) program consists of three components: operational, verification, and environmental 
monitoring. Operational monitoring ensures safety with all procedures associated with fluid injection, 
monitoring the response of the injection zone, and movement of the CO2 plume. Key monitoring 
parameters include: 


• Tubing and annulus pressure of Injector 1 
• Injection zone pressure monitoring in Monitor 1 
• Confining zone integrity 
• Lowermost underground source of drinking water (USDW)  


Additional monitoring parameters include injection rate, total volume injected, injection well temperature 
profiles, and  The verification and environmental components inform Four 
Corners Carbon if CO2 leaks through the caprock and is released into the shallow subsurface or biosphere. 
At the well bore, ) as well as pressure and temperature monitoring are 
utilized across protected groundwater intervals and the confining zone.  will also be utilized to 
determine whether large amounts of CO2 leakage is occurring, although this method has a time delay. 


 
  . 
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A.2.b. Reasons for Initiating the Project 
The goal of the injection Project is to permanently sequester industrial-scale volumes of CO2 to reduce 
atmospheric concentrations of CO2. A strict MVA Plan is proposed to demonstrate that injected CO2 is 
retained within the   


The Class VI Rule requires owners or operators of Class VI wells perform several methods of monitoring 
activities during the lifetime of the Project. This is done to ensure that: 


• The injection well maintains mechanical integrity 
• Fluid migration and pressure increase are within the limits described in the permit application 
• USDWs are not altered   


Monitoring activities include MITs (Mechanical Integrity Tests), injection well testing, ground water 
monitoring, and CO2 plume and pressure front monitoring. This document details both the measurements 
taken and the steps to ensure that the quality of all the data is such that the data can be used with confidence 
in making decisions during the life of the Project. 


A.3. Project/Task Description 


A.3.a. Summary of Work to be Performed 
Table 8.9.1 provides a summary of the testing and monitoring tasks for the Project and Table 8.9.2 
provides details of the instrumentation that will be installed and used for monitoring. Table 8.9.3 shows 
the geophysical monitoring tools and timelines.
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A.3.b. Geographic Locations 
Figure 8.9.2 depicts the Project area, the location of the Injector 1, Monitor 1, and the Strat 1. The location and 
design of monitoring infrastructure is in progress and will iteratively be added to the map. 


Figure 8.9.2—Map of the Project area and wells. 
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Table 8.9.5 through Table 8.9.8 show analytical parameters for CO2 stream monitoring, corrosion coupon 
assessment, and gauge specifications. 


Key testing and monitoring areas include: 


Well Logging  


o  to monitor shallow and deep groundwater zones 
o Cement bond log (CBL) 
o Temperature log 


MIT 


o  to detect casing metal loss, temperature, or cement evaluation logging 


Pressure/Temperature Monitoring 


o Pressure/temperature from in-situ gauges 


CO2 Stream Analysis 


o CO2 Stream Analysis 
o CO2 Purity (% v/v, [GC]) 
o Oxygen (O2, ppm v/v) 
o Nitrogen (N2, ppm v/v) 
o Carbon Monoxide (CO, ppm v/v) 
o Oxides of Nitrogen (NOX, ppm v/v) 
o Total Hydrocarbons (THC, ppm v/v as CH4) 
o Acetaldehyde (AA, ppm v/v) 
o Sulfur Dioxide (SO2, ppm v/v) 
o Hydrogen Sulfide (H2S ppm v/v) 
o Ethanol (ppm v/v) Methane (CH4, ppm v/v) 
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B.1.a.ii. Corrosion Monitoring Strategy 
A corrosion coupon system will be installed, and the coupons will be deployed upstream of the wellhead 
through which the injection stream passes. This monitoring method will detect any possible metal loss due 
to the chemical or electrochemical reactions that may result in loss of mass or thickness or pitting of 
injection well components. The coupons will be prepared, analyzed, installed, and QA/QC protocols will 
be implemented using the National Association of Corrosion Engineers (NACE) RP-0775 and ASTM 
Standards G1 and G4. 


B.1.a.iii. Groundwater Monitoring Strategy 
Four Corners Carbon will use pulsed neutron logging and pressure and temperature monitoring at Injector 
1 and Monitor 1 for early leakage detection in formations above the  caprock. Baseline 


ogs will be run to accurately characterize baseline or pre-injection conditions of the 
injection zone, confining zones, and first permeable zone above the confining zone in subsequent 
surveillance logging. With the planned monitoring frequencies, it is expected that baseline conditions can 
be documented, natural variability in conditions can be characterized, unintended brine or CO2 leakage 
could be detected should it occur, and sufficient data will be collected to demonstrate that the effects of 
CO2 injections are limited to the intended storage reservoir. Ground water sampling and analysis from 
several ground water monitoring wells will take place prior to and during injection. 


B.1.a.iv. Soil Sampling Strategy 
Four Corners Carbon does not have plans to monitor the soil within the area of review (AoR). If deemed 
necessary in the future by the UIC Program Director, Four Corners Carbon will develop a Soil Monitoring 
Plan that will include sampling plans and station locations.  


B.1.b. Type and Number of Samples/Test Runs 
fluid sampling frequency is detailed in Table 8.9.1. CO2 gas stream and corrosion coupon 


frequencies are detailed in Table 8.9.1.
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• Evaluating data in timely manner after collection to observe anomalies in data that can be 
addressed be resampled or reanalyzed 


• Conducting statistical analysis of monitoring data to determine whether variability in a data set is 
the result of Project activities or natural variation 


• Maintaining weather related data using on-site weather monitoring data or data collected near 
Project site (such as from local airports) 


• Checking instrument calibration before, during and after sampling or sample analysis 
• Thoroughly training staff,  
• Conducting laboratory QA checks using third party reference materials, and/or blind and/or 


replicate sample checks 
• Developing a systematic review process of data that can include sample-specific data quality 


checks (i.e., cation/anion balance for aqueous samples). 


B.2. Sampling Methods 


Logging, geophysical monitoring, and pressure/temperature monitoring does not apply to this section and 
is omitted. 


B.2.a. Sampling Standard Operation Procedures 
A typical fluid sampling event from Injector 1 will include an initial check to determine the well’s 
operational status and any changes to the physical appearance of the well head since the previous event. 
For pump tests on new monitoring wells across the plume extent, if required, contractor personnel will 
check with the equipment operator and record the pump initiation time, rate of operation, nature of 
discharge, and any other specifics relative to water quality characteristics. To ensure the collection of a 
representative sample, a contractor staff will collect a series of preliminary water quality data using a 
water quality meter prior to collecting an aliquot(s) for the analytical laboratory sample. The monitored 
parameters are outlined in Table 8.9.17. Water quality conditions are typically monitored for at least 10 
minutes or at least 1 casing volume of discharge then allowed to stabilize within 10 percent (%) prior to 
collecting samples for laboratory analysis. Subsequently, fluid samples collected for laboratory analysis 
are obtained via direct capture of liquid from the sample port into clean, unused, unpreserved laboratory 
analytical method-specific containers. After collection, each container is labeled with a sample 
identification and the date and time of collection. This information is also recorded in field logs and on a 
chain of custody form. 


Soon after collection,  fluid samples will be stored in ice chests and entered into the chain of 
custody protocol. At the completion of each sampling day, samples are either transported directly to the 
laboratory or stored in a refrigerator for transport to the laboratory on the following day.  


Occasionally, weather conditions or operational parameters require minor modifications to these 
procedures. Such changes are noted in field logs and, if significant, are appended as notes in the water 
chemistry data management system. In some cases, wells or surface water locations are excluded from 
sampling events due to the non-operational status of wells, lack of safe access to sampling points, or major 
changes to a location that preclude collection of a representative sample. Such conditions are noted in 
field logs and maintained in Four Corners Carbon’s data management system.  
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Sampling tubing, connectors and valves required to sample the CO2 gas stream. These will be supplied by 
the analytical lab providing the sampling containers. Sampling will occur within the existing CO2 
compression building. 


Similarly, corrosion coupons will be removed from the CO2 injection line within the existing CO2 
compression building. 


Field gauges will be removed from the injection and monitoring wells utilizing existing standard industry 
tools and equipment. Deployment and retrieval of well gauges will be performed using procedures and 
equipment recommended by the vendor, subcontractor, or is standard per industry practice. 


B.2.i. Corrective Action, Personnel, and Documentation 
An EPA certified laboratory and personnel will complete all sampling and analysis. 


B.3.  Sample Handling and Custody 


Logging, seismic monitoring, and pressure/temperature monitoring does not apply to this section and 
therefore is omitted. 


Sample holding times (Table 8.9.18 and Table 8.9.19) are consistent with those described in US EPA 
(1974), American Public Health Association (APHA, 2005), Wood (1976), and ASTM Method D6517-00 
(2005). After collection, samples will be placed in ice chests in the field and maintained thereafter at 
approximately 4 degrees Celsius (°C) until analysis. The samples will be maintained at their preservation 
temperature and sent to the designated laboratory within 24 hours. Analysis of the samples will be 
completed within the holding time listed in (Table 8.9.18 and Table 8.9.19). As appropriate, alternative 
sample containers and preservation techniques approved by the Program Director will be used to meet 
analytical requirements. 


B.3.a. Maximum Hold Time/Time Before Retrieval 
Refer to Table 8.9.18 and Table 8.9.19 for sample holding times. 


B.3.b. Sample Transportation 
Refer to Section B.3 Sample Handling and Custody for a description of sample transportation. 


B.3.c.  Sample Documentation 
Field notes will be recorded on all  fluid sample collections. These notes will be retained and 
archived as reference. The sample documentation is the responsibility of fluid sampling personnel. 


An analysis authorization form shall be provided with each CO2 gas stream sample provided for analysis 
as shown by the example in Figure 8.9.4.
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B.3.d.  Sample Identification 
See Section B.3. Sample Handling and Custody for details related to Sample Identification. 


 
Figure 8.9.4—Example of CO2 gas stream analysis authorization form3. 


B.3.e.  Sample Chain-of-Custody 
An analysis authorization form for CO2 stream analyses will accompany the samples to the lab at which 
point a chain-of-custody accompanies the sample through their processes. 


Four Corners Carbon will provide the program administrator with a sample chain-of-custody once the 
third-party contractor is selected. An example chain-of-custody form is provided in  
Figure 8.9.5. Copies of the form will be provided to the person/lab receiving the samples as well as the 
person/lab transferring the samples. These forms will be retained and archived to allow simplified tracking 
of sample status. The chain-of-custody form and record keeping is the responsibility of fluid sampling 
personnel. 


 
3 www.airbornelabs.com/images/editor/files/co2-analysis-authorization-form.pdf 
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Figure 8.9.5—Example chain of custody form4.  


B.4. Analytical Methods 


Logging, geophysical monitoring, and pressure/temperature monitoring does not apply to this section and, 
therefore, is omitted. 


 
4 https://www3.epa.gov/ttnamti1/files/ambient/pm25/qa/vol2sec08.pdf  
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B.4.a. Analytical Standard Operational Procedures (SOP) 
See Table 8.9.4 and   
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Table 8.9.5 for details on Analytical SOPs. The selected laboratory will use standard EPA laboratory 
analytical methods to quantify the concentration of anions, cations, dissolved CO2, total dissolved solids 
(TDS), water density, alkalinity, pH, specific conductive, and temperature. Laboratory QC procedures are 
inherent to the analysis methodology. The laboratory is responsible for documenting and maintaining 
compliance with these measures in accordance with industry standards and state licensing. If other water 
quality objectives are required, Four Corners Carbon will coordinate with the designated analytical 
laboratory prior to the sample event to evaluate the appropriate laboratory procedures and sample 
equipment necessary to fulfill the Project objectives. 


B.4.b. Equipment/Instrumentation Needed 
Equipment and instrumentation is specified in the individual analytical methods referenced in Table 8.9.4 
and   
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Table 8.9.5. 


B.4.c. Method Performance Criteria 
Non-standard method performance criteria are not anticipated for this Project. 


B.4.d. Analytical Failure 
Each laboratory conducting analyses in Table 8.9.4 and   
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Table 8.9.5 will be responsible for appropriately addressing analytical failure according to their individual 
SOPs. 


B.4.e. Sample Disposal 
Each laboratory conducting analyses will be responsible for appropriate sample disposal according to their 
individual SOPs. 


B.4.f. Laboratory Turnaround 
Four Corners Carbon will request analytics turn-around times to meet all permitted reporting requirements 
with the understanding that laboratory turnaround will vary by laboratory, but generally turnaround of 
verified analytical results within 1 month will be suitable for Project needs. 


B.4.g. Method Validation for Non-Standard Methods 
Non-standard methods are not anticipated for this Project. Should non-standard methods be required or 
proposed in the future, the injection program administrator will be consulted on additional appropriate 
actions to be taken.  


B.5. Quality Control 


B.5.a. Quality Control Activities 
B.5.a.i. Blanks 
For  fluid sampling, a field blank will be collected and analyzed for the inorganic analytes in Table 
8.9.4 and   
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Table 8.9.5 at a frequency of 10% or greater. Field blanks will be exposed to the same field and transport 
conditions as the groundwater samples. The field blanks will be utilized for deep groundwater sampling 
and analyzed for the inorganic analytes at a frequency of 10% or greater in Table 8.9.4 and   
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Table 8.9.5. Field blanks will be used to detect contamination resulting from the collection and 
transportation process. 


B.5.a.ii. Duplicates 
Duplicate fluid samples will be collected in separate containers from the Injector 1 well and 
processed separately. Duplicate samples will be used to assess sample heterogeneity and analytical 
precision. 


B.5.b. Exceeding Control Limits 
If the sample analytical results exceed control limits (i.e., ion balances > ±10%), further examination of 
the analytical results will be achieved by evaluating the ratio of the measured TDS to the calculated TDS 
(i.e., mass balance) per APHA. The method indicates which ion analyses should be considered suspect 
based on the mass balance ratio. Suspect ion analyses will be reviewed in the context of historical data 
and interlaboratory results, if available. Suspect ion analyses will be brought to the attention of the 
analytical laboratory for confirmation and/or reanalysis. The ion balance will be recalculated, and if the 
error is still not resolved, suspect data are identified and may be given less importance in data 
interpretations. 


B.5.c. Calculating Applicable Quality Control Statistics 
B.5.c.i. Charge Balance 
The analytical results will be evaluated to determine correctness of analyses based on anion-cation charge 
balance calculation. Because all potable waters are electrically neutral, the chemical analyses should yield 
equally negative and positive ionic activity. The anion-cation charge balance will be calculated using the 
formula in Equation 8.9.1: 


 
Equation 8.9.1—Formula for anion-cation charge balance. 


% 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 100 
Σ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−Σ 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 


 


Σ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+Σ 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 


Where the sums of the ions are represented in milliequivalents (meq) per liter and the criteria for 
acceptable charge balance is ±10%.  


B.5.c.ii. Mass Balance 
The ratio of the measured TDS to the calculated TDS will be calculated in instances where the charge 
balance acceptance criteria are exceeded using the formula shown in Equation 8.9.2: 
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Equation 8.9.2—Ratio of measured vs. calculated TDS. 


1.0 < 
 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑇𝑇𝑇𝑇𝑇𝑇 


< 1.2  
 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑇𝑇𝑇𝑇𝑇𝑇 


where the anticipated values are between 1.0 and 1.2. 


B.5.c.iii. Outliers 
It is essential to determine statistical outliers prior to the statistical evaluation of fluid samples. Four 
Corners Carbon will use the EPA’s Unified Guidance (March 2009) as a basis for selection of 
recommended statistical methods to identify outliers in fluid chemistry data sets as appropriate. These 
techniques include Probability Plots, Box Plots, Dixon’s test, and Rosner’s test. The EPA-1989 outlier test 
may also be used as another screening tool to identify potential outliers.  


B.6. Instrument/Equipment Testing, Inspection, and Maintenance 


Logging tool equipment will be maintained as per wireline industry best practices (
). For fluid sampling, field equipment will 


be maintained, factory serviced, and factory calibrated per manufacturer’s recommendations. Spare parts 
that may be needed during sampling will be included in supplies on-hand during field sampling. For all 
laboratory equipment, testing, inspection, and maintenance will be the responsibility of the analytical 
laboratory per standard practice, method-specific protocol, or NELAP requirement. 


B.7. Instrument/Equipment Calibration and Frequency 


B.7.a. Calibration and Frequency of Calibration 
Pressure/temperature gauge calibration information is located in Table 8.9.9 through Table 8.9.15.  


Logging tool calibration will be at the discretion of the service company providing the equipment, 
following standard industry practices noted in APPENDICES B. Calibration frequency will be determined 
by standard industry practices. 


For fluid sampling, sondes used to determine field parameters (e.g., pH, temperature, specific 
conductance, dissolved oxygen) are calibrated according to manufacturer recommendations and 
equipment manuals (Hach 2006) each day before sample collection begins. Recalibration is performed if 
any components yield atypical values or fail to stabilize during sampling. 


B.7.b. Calibration Methodology 
Logging tool calibration methodology will follow standard industry practices in Appendix B.  


For fluid sampling, standards used for calibration are typically 7 and 10 for pH, a potassium chloride 
solution yielding a value of 1,413 microseimens per centimeter (μS/cm) at 25°C for specific conductance, 
and a 100% dissolved oxygen (DO) solution for DO. Calibration is performed for the pH meters per 
manufacturer’s specifications using a 2-point calibration bounding the range of the sample. For 
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B.10. Data Management 


B.10.a. Data Management Scheme 
Four Corners Carbon will maintain the required Project data as provided elsewhere in the permit. Data 
will be backed up on hard drive media or held on secure servers. 


B.10.b. Record-Keeping and Tracking Practices 
All records and gathered data will be securely held and properly labeled for auditing purposes.  


B.10.c. Data Handling Equipment/Procedures 
All infrastructure used to store data will be properly maintained and operated according to proper industry 
standard techniques. The Four Corners Carbon SCADA-like system and vendor data acquisition systems 
will interface; therefore, all subsequent data will be stored on a secure server.  


B.10.d. Responsibility 
The primary Project managers will be responsible for ensuring proper data management is maintained.  


B.10.e. Data Archival and Retrieval 
Under review—all data will be held by Four Corners Carbon.  


B.10.f. Hardware and Software Configurations 
All Four Corners Carbon and vendor hardware and software configurations will be appropriately 
interfaced. 


B.10.g. Checklists and Forms 
Checklists and forms will be procured and generated as necessary. 


C. ASSESSMENT AND OVERSIGHT 


C.1. Assessments and Response Actions 


C.1.a. Activities to be Conducted 
Please refer to Table 8.9.1 for a work summary and schedule and frequency of  fluid sample 
collections. After completion of sample analysis, results will be reviewed for QC criteria as noted in 
Section B.5. Quality Control. If the data quality fails to meet criteria set in section B.5. Quality Control, 
samples will be reanalyzed, if still within holding time criteria. If the holding time has passed, additional 
samples may be collected or sample results may be excluded from data evaluations and interpretations. 
Evaluation for data consistency will be performed according to procedures described in the USEPA 2009 
Unified Guidance (USEPA 2009). 


C.1.b. Responsibility for Conducting Assessments 
Companies collecting data are in charge of conducting their own internal reviews. 
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C.1.c. Assessment Reporting 
All assessment information should be reported to the individual organizations project manager outlined in 
Section A.1.a Key Individuals and Responsibilities. 


C.1.d. Corrective Action 
Corrective action that only effects an individual organization’s data collection duty will be addressed, 
verified, and documented within the organization and communicated to other stake holders as necessary.  


Corrective actions that involve multiple organizations will be addressed by all stakeholders involved and 
communicated to other members on the distribution list for the QASP. Four Corners Carbon will 
coordinate all corrective actions and assessments that involve multiple organizations. 


C.2. Reports to Management 


C.2.a. QA Status Reports 
Four Corners Carbon does not plan to send QA status reports. 


D. DATA VALIDATION AND USABILITY 


D.1. Data Review, Verification, and Validation 


D.1.a. Criteria for Accepting, Rejecting, or Qualifying Data 
 water quality data validation will include a review of the sample collection process, sample units, 


sample holding times, and a comparison and review of the appropriate duplicate, or blank QC/QA results. 
Results will be catalogued and periodically reviewed and compared to previous data. Analytical results 
will be reported on a frequency based on the approved UIC permit conditions. Data in these reports will 
be presented in a variety of formats as appropriate to characterize water quality and identify any changes 
with time. 


D.2. Verification and Validation Methods 


D.2.a. Data Verification and Validation Processes 
See Sections D.1.a and B.5 for information related to Four Corners data verification and validation 
process. 


D.2.b. Data Verification and Validation Responsibility 
Four Corners Carbon or a contractor approved by Four Corners Carbon will verify and validate  
fluid data. 


D.2.c. Issue Resolution Process and Responsibility 
Four Corners Carbon or a project manager approved by Four Corners Carbon will oversee the data review 
process and take the appropriate actions to resolve any issues that may arise. 
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D.2.d. Checklist, Forms, and Calculations 
Four Corners Carbon will generate checklists, forms and calculations designed to meet all permit 
requirements. 


D.3. Reconciliation with User Requirements 


D.3.a. Evaluation of Data Uncertainty 
Software will be employed to determine data consistency.  


D.3.b. Data Limitations Reporting 
Four Corners Carbon or project managers approved by Four Corners Carbon will be responsible for 
making sure that all reported data is presented with the appropriate data-use limitations. 
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 downhole pressure gauge system continued 
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APPENDIX B—Schlumberger Wireline Log Quality Control Reference Manual 
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INJECTION AND MONITORING WELL PLUGGING PLAN 
40 CFR 146.92(b) 


San Juan Basin, New Mexico Carbon Sequestration Project – Injector 1 


 
Facility Information 


Facility name:  San Juan Basin, New Mexico Carbon Sequestration Project 
Injector 1 


Facility contacts:  Kyle Quackenbush | Segment President – Liquids  
Four Corners Carbon Storage, LLC 
370 Van Gordon Street 
kyle.quackenbush@tallgrass.com 
 
Kevin Bush | Director Subsurface 
Four Corners Carbon Storage, LLC 
370 Van Gordon Street 
kevin.bush@tallgrass.com 


 
Katy Larson | UIC Coordinator 
Four Corners Carbon Storage, LLC 
370 Van Gordon Street 
katy.larson@tallgrass.com 
 


Well location:   San Juan County, New Mexico  
 


 
 


 


 


 


 


 


 


 


1 North American Datum 1983 
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ACRONYMS AND ABBREVIATIONS  


B  
BHP bottom hole pressure 
BOP blow out preventor 
BPV back-pressure valve 
C  
CBL cement bond log 
CFR Code of Federal Regulations 
CO2 carbon dioxide 
F  
Four Corners Carbon Four Corners Carbon Storage, LLC 
M  
MIT mechanical integrity test 
N   
NMAC New Mexico Administrative Code 
  
P  
PFO pressure fall off 
psi pounds per square inch 
T  
TD total depth 
U  
USIT ultra sonic imaging tool 
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9.4 Description of Plugging Procedures 
This section provides an overview of the plugging and abandonment operations for Injector 1 and 
Monitor 1. The monitoring well (Monitor 1) will be plugged after the monitoring period. Four 
Corners Carbon may consider the conversion of Injector 1 to an in-zone monitoring well after the 
injection period. The Injector 1 well will be plugged either after the injection period or after it is 
utilized as a monitoring well. All wells will be plugged and abandoned under the requirements of 
New Mexico Oil Conservation Division, Rules 19.15.25. In addition to regulatory requirements, 
engineering and operational best practices will be applied during this program to prevent fluid 
migration and contamination of any underground storage of drinking water(s) (USDW). All 
materials used during this plugging operation will be compatible with CO2 and CO2-water 
mixtures. The procedure below outlines the plugging plan, including notification, the wellbore 
preparation, and the final plugging and abandonment procedure. After the abandonment 
operations, a notarized Subsequent Report of Abandonment (Form C-103) will be filed with the 
New Mexico Oil Conservation Division within 30 days of the plugging date, per the New Mexico 
Administrative Code, 19.15.7.14 (dated December 1, 2008). Once the determination is made that 
the monitoring well is no longer needed, the well will be abandoned according to the same criteria 
as were applied to the injection well.  


9.4.1 Pre-plugging Procedures 
Issue Notifications and Obtain Permits/Approval 


• In compliance with 40 CFR 146.92(c), Four Corners Carbon will notify the Director of the 
regulatory agency at least 60 days before plugging the well, and provide an updated 
Injection Well Plugging Plan, if applicable (Figure 9.1 and Table 9.3). 


• Notify the New Mexico Administrator by filing a Notice of Intent to Plug (Form C-103) 
before plugging a well (19.15.25.9[A]). Provide a revised plugging plan that will capture 
changes and revisions that are not projected at the time of application.  


• Notify the New Mexico Administrator at least 24 hours prior to commencing plugging 
operations (19.15.25.9[C]). 


Procedure to Determine Reservoir Pressure 


• Perform a pressure fall off (PFO) test within three months of final injection. The shut-in 
period for the PFO test will be determined by previous PFO tests or reservoir modeling. 
The gauge used for the PFO will be the downhole permanent gauge or a memory pressure 
gauge set in a gauge carrier by wireline in the nipple profile located in the tail pipe below 
the packer. 


• If the injector is shut-in longer than three months from the time the PFO is performed, the 
reservoir pressure will be obtained within 1 month of commencing plugging. This will 
ensure an accurate pressure for designing the optimal fluids to be utilized in the 
abandonment procedure. 


Procedure to Determine External Mechanical Integrity 
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• Perform a temperature and or acoustic log survey via electric line with gauges run through 
tubing. This survey will be performed within 12 months of commencing plugging 
operations. 


• With the well on gas injection, obtain baseline temperature data from the surface to the top 
perforation.  


• Shut the well in at surface and log immediately from the top perforation to the base of 
USDW. Perform similar up-down passes at 30 minutes, 1-hour and 2-hour intervals after 
the well is shut in. 


• Perform a tubing by long-string casing annular pressure test. This test will be performed 
within 12 months of commencing plugging operations. 


• With wireline, set a plug in the tailpipe isolating the tubing from  and 
bleed off pressure in the tubing to zero psi at the wellhead. 


• The annulus will be liquid filled and pressured up to 500 psi and held there for 30 minutes 
with no more than a 10% drop in pressure. 


• Perform Cement Bond Log (CBL) logging after the 
tubing is removed from the well during the early steps of the plug and abandonment 
program. These steps and logs are included as described in the Well Plugging and 
Abandonment Program below. 


 


9.4.2 Injector 1—CO2 Injection Well Plugging and Abandonment Program   
1. Perform the “Pre-plugging Procedure” described above.  
2. Kill and flush the well. 


a) Determine the appropriate CO2-compatible buffering fluid based on bottom hole 
pressure (BHP).  


b) Pump down tubing wellbore volume plus 50 barrels to flush buffer fluid into the 
formation. Run in hole with slickline and obtain a total depth (TD) tag.  


c) Set plug in XN nipple in the tailpipe.  
d) Run in hole with a tubing punch and punch just above the top of the floating seals.  
e) Circulate buffer fluid down tubing, taking returns up the annulus, filling the annulus 


with buffer fluid.  
f) Ensure well achieved static equilibrium. 


2. Move in and rig up workover rig and equipment. 
3. Install back-pressure valve (BPV) in the tubing hanger.   
4. Nipple-down the wellhead. 
5. Nipple-up the BOP. 
6. Function test and pressure test the BOP. 
7. Make up landing joint to tubing hanger or spear production tubing. 
8. Pick up tubing hanger. 
9. Pull out of hole laying down tubing. 
10. Pick up work string and run in hole and mill and recover the permanent packer. 
11. Pick up positive casing scraper with work string. 
12. Run in hole with casing scraper to top perforation. 
13. Pull out of hole racking back work string. 
14. Rig up electric line, pressure control equipment, and logging tools. 
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18. Wait on cement and run in hole to tag top of cement. 
19. Set surface casing shoe plug. Pull out of hole and lay a 500 ft of corrosion-resistant 


cement ) balanced cement plug from 100 ft below the surface 
casing shoe. 


20. Pull up hole 200 ft above calculated top of cement and circulate to clear work string.  
21. Wait on cement.  
22. Tag top of cement.  
23. Set USDW and surface plug. Pick up to 750 ft and circulate Class H cement to surface.  
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      Project ID:    R06-NM-0002  
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      Current Project Phase:    Pre-Injection Prior to Construction  


 


Testing and Monitoring 


      Are You Making a Testing and Monitoring Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-NM-0002/Phase1-PreConstruction/ProjPlan-06-


08-2023-1121/8.0_tm_plan_SJB_2023.06.09.pdf 


Appendices and Supporting Materials Upload 
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